SUMMARY Men who did not participate in a prospective study ofcardiovascular disease (The British Regional Heart Study) were younger than the participants, more likely to be unmarried, and more likely to be less skilled workers. In the first three years of follow-up, their total mortality rate was significantly higher than that of the participants; thereafter it declined to levels not significantly different from those of the participants. This excess of early deaths could not be attributed to age. There was a small but non significant excess mortality in non-participants due to neoplasms and cardiovascular disease and a somewhat greater excess from all other causes combined. The social characteristics of the non-participant population appear to contribute to their significantly higher total mortality rate, and allowance needs to be made for this in interpreting the study findings. However the death rate from cardiovascular disease was similar in participants and non-participants, suggesting that any analysis related to this particular cause of death should not be biased by non-participation.
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In all epidemiological studies a proportion of eligible subjects fail to participate. The impact of this nonparticipation on study findings is to compromise the estimation of disease prevalence and incidence, particularly when response rates are low.' There is some evidence that symptomatic disease is overrepresented in participants,2 whereas asymptomatic disease prevalence is largely unaffected by response bias.5 6 However mortality rates have consistently been found to be higher in non-participants.7 8 We compare the mortality rates and the demographic characteristics ofthe non-participants in a prospective study of cardiovascular disease in British middle-aged men with those of the participant group.
Method

SUBJECTS
The British Regional Heart Study (BRHS) is a national prospective study ofcardiovascular disease in British middle-aged men. The methods of town and practice selection have been published.9 The sample consisted of 10 412 men aged 40-59 years randomly drawn from four stratified age-bands of the age-sex register of one practice in each of 24 towns. Approximately 420 subjects were selected in each town and they entered the study at a rate of one town per month for a period of two and a half years, from January 1978 to June 1980. The doctors were asked to exclude from the initial sample those whom they considered should not be invited because of physical or mental incapacity to participate. Less than 10 men per town were withdrawn for this reason.
CRITERIA
Participants were those who presented for the clinical examination in response to the invitation from their doctor. Non-participants included those who declined or who failed to reply to the invitation and one reminder, and those who did not receive an invitation because a current address was unobtainable.
FOLLOW-UP
All 10 412 subjects were identified and tagged at the NHS Central Registers in Southport and Edinburgh, and in the event oftheir death a notification is received by the study centre. The information supplied includes all the usual death registration details, plus the cause 
Results
AGE
There was an increase in crude response rate with age from 70 4% in the youngest age group to 78 2% in the eldest, with an overall response rate of 74 3%. The mean age of non-participants (49 4 years) was one year lower than that of the participants (50 4 years) so that any higher mortality rates found in non-participants could not be attributed to their age.
DEATH RATE
The overall death rate for the mean follow-up period of 7 2 years was 5-4% in the 7735 participants (415 deaths) and 6-7% in the 2677 non-participants (179 deaths) (table 1). These figures give a relative risk of death in non-participants of 1-24 with a 95% confidence interval of 1-08-145.
As expected, the death rate by age group for the participants and non-participants rises with increasing age and is higher for non-participants in all four age groups, the difference being most marked in the youngest age group.
ANNUAL DEATH RATE
The annual death rate (table 2) is based on consecutive 
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The social class of study participants was based on their longest held occupation, obtained by administered questionnaire. When this distribution is compared with the census data it shows a similarity in the proportion of men who are non-manual or manual workers (approximately 40:60 in both groups), but within these two major categories there appears to be an under-representation in study participants of social classes IIINM, IV, and V with an over-representation of classes I and IIIM.
As the ratio of non-manual to manual workers in the participant group is virtually identical with this ratio in the whole population and in the 24 towns census data, it follows that the non-manual to manual ratio in the non-participants is likely to be of approximately the same order, that is, 40:60. This ratio may therefore be used to calculate the denominators for a manual and non-manual death rate in nonparticipants.
DEATH RATES BY SOCIAL CLASS AND PARTICIPANT STATUS
For both participants and non-participants the numerator is the number ofdeaths recorded and coded to non-manual or manual status according to the occupation on the death certificate. The observed death rate in participants for the mean 7-2 years follow-up period was 5.1 % in non-manual workers and 5-5% in manual workers (table 5) .
For non-participants it is possible, using the nonmanual to manual ratio of 40:60, to divide the denominator of all non-participants and estimate the death rates by social class. The estimated death rates are 5-0% in non-manual workers and 7-4% in manual workers. These estimated rates give a relative risk of death for manual workers of 1-5 in non-participants, compared with a relative risk of 1-1 in participants.
Discussion
MORTALITY
The mortality data in the British Regional Heart Study after an average of 7-2 years of follow-up show that non-participants have a significantly higher relative risk of death during the first three years after the screening date. The higher death rate is not due to Mar' Walker, A G Shaper, and D G Cook the age of the non-participants, nor to any one specific cause of death, although accidents and injury and respiratory and liver disease contribute a larger proportion of deaths in the non-participant group. It is largely the cumulative excess of deaths across all causes which raises the relative risk to significantly higher levels in non-participants. In several other studies, the highest relative risk of death in nonparticipants has been observed in the first year of follow-up. In the present study exclusion of those who were physically and mentally incapable of participating may have prevented this occurring.
CHARACTERISTICS AND RISK FACTORS
The non-participants in this study contain a higher proportion of unmarried men and a higher proportion of less skilled workers. There is no information on the levels of risk factors in non-participants, but the smoking and drinking habits of participants can be examined by marital status to illustrate the relation of this characteristic to the risk factors. Single and 'other' men have considerably higher smoking rates in terms of both percentage of current smokers and quantity smoked, and their drinking habits are also heavier. This suggests that in the non-participant group, which comprises a higher proportion of single and other men, the prevalence of smoking and drinking habits is likely to be higher and consequently to lead to higher morbidity and mortality rates. Furthermore, among the non-participants there is an excess of social classes IIINM, IV, and V. These social classes have higher rates of drinking and smoking than the other social classes,12 adding to the evidence that these risk factors for a number of diseases are likely to be more common in non-participants in this study. Several other studies have investigated these relations and provide supporting evidence .6 8. 13 14 Participants tend to have higher morbidity rates for some symptomatic disorders2 4 and might thus select themselves into surveys because of their awareness of a problem for which they would welcome further opinion and help. The major risk factors for ischaemic heart disease15 are raised blood cholesterol and high blood pressure, both of which are sypmtomless, and cigarette smoking, which is not regarded as a The differences in the social class distribution within the two broad non-manual and manual categories could contribute to explaining the higher mortality rate found in non-participants since there is a known inverse mortality gradient with social class.'8 The estimates of the death rates for non-participants by non-manual:manual worker status are based on the only available information and indicate considerably increased risk among the manual working nonparticipants.
In summary, while total mortality rates were found to be higher in non-participants in the first three years from screening, cardiovascular mortality rates were not significantly different from those of the participants. It is unlikely that any analysis related to this specific cause of death, which is the main concern of the British Regional Heart Study, will be biased by factors related to non-participation. However, studies concerned with overall mortality and with specific disorders included in the 'other cause' category should be aware of the bias likely to be produced by non-participation.
